Involvement of intracellular calcium in hormone secretion from pituitary cells.
Cells were dissociated from normal rat pituitaries by a combination of mechanical agitation and enzymatic action, seeded into culture flasks and grown in monolayer culture. When such cells were exposed to an extract of the hypothalamic stalk-median eminence area (HSME) a dose-dependent secretion of ACTH was observed. A 2-h exposure to Ca-free media significantly reduced the HSME-stimulated release of ACTH but the measured levels were still greater than the unstimulated controls. When the 45Ca2+ uptake into the cultured cells was measured both control and HSME-stimulated cells yielded identical results (60-80 nmol Ca/mg cell protein). Upon removal of the calcium associated with the surface coat it was found that HSME actually decreased the cellular uptake of calcium. Since variations in uptake can result from changes in influx or efflux as well as from variations in pool size or turnover times of calcium exchange with intracellular compartments, a series of isotope washout experiments were performed. Neither HSME nor theophyline affected the rate constant of calcium efflux from what is believed to be the cytosol pool to the extracellular media. Both agents, however, prompted a shift of intracellular calcium into a more tightly bound compartment. The data suggest that the calcium required for pituitary hormone secretion is derived primarily from an intracellular rather than extracellular origin. It may be that, via the action of cyclic AMP, such calcium can be mobilized from intracellular stores and shifted to a more tightly bound compartment where it can participate in the intracellular processes associated with secretion.